Development and in vitro assessment of an anti-tumor nano-formulation.
This study aims to develop a new anti-cancer formulation based on the chelator Dp44mT (Di-2-pyridylketone-4,4-dimethyl-3-thiosemicarbazone). Dp44mT has outstanding anti-tumor activity and the unique ability to overcome multidrug-resistance in cancer cells. This highly toxic compound has thus far only been applied in free form, limiting its therapeutic effectiveness. To reach its full therapeutic potential, however, Dp44mT should be encapsulated in a nano-carrier that would enable its selective and controlled delivery to malignant cells. As the first step towards this goal, here we encapsulate Dp44mT in nanoparticles (NPs) of poly(lactic-co-glycolic acid) (PLGA), characterize this nano-formulation, and evaluate its therapeutic potential against cancer cells in vitro. Our results showed that the Dp44mT-loaded NPs were homogenous in shape and size, and had good colloidal stability. These PLGA NPs also showed high encapsulation efficiency and loading capacity for Dp44mT and enabled the sustained and tunable release of this chelator. Dp44mT-NPs were uptaken by cancer cells, showed a strong and dose-dependent cytotoxicity towards these cells, and significantly increased apoptotic cell death, in both monolayer and spheroid tumor models. This formulation had a low-level of toxicity towards healthy control cells, indicating an inherent selectivity towards malignant cells. These results demonstrate the great potential of this novel Dp44mT-based nano-formulation for the use in cancer therapy.